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(54) AIR AND WATER SENDING DEVICE FOR ENDOSCOPE 
(11) 2-60625 (A) (43) 1.3.1990 (19) JP 

(21) Appl. No. 63-210579 (22) 26.8.1988 

(71) FUJI PHOTO OPTICAL CO LTD (72) MITSUO KONDO(l) 
(51) Int. CI 3 . A61B1/00 

PURPOSE: To jet the mixed fluid of a washing liquid and air with sufficient 
pressure by fitting a check valve to make the air flow from the side of a tank 
pressuring piping to the side of a washing liquid supplied path from a washing 
liquid tank for the communicating part between the tank pressuring piping 
and the washing liquid supplying path. 

CONSTITUTION: A liquid passage 28 is drilled for the internal part of an internal 
tube connecting part 26a so that the passage 28 can penetrate a connecting 
part body 26, plural air passages 29, one edges of which communicate with 
an external tube connecting part 26b, are provided for the outside of the liquid 
passage 28, and the other edges of the air passages 29 communicate with an 
annulus air chamber 30. Further, notches are provided for one part of the wall 
part between the annulus air chamber 30 and the liquid passage 28, and a com- 
municating path 31 to make the notches communicate with each other is formed. 
A check valve 32 obtained by forming an elastic member into a cylinder shape 
is fitted to the internal part of the liquid passage 28, and the check valve 32 
permits an airflow from the side of the annulus air chamber 30 to the side 
of the liquid passage 28 and prevents the flow of the washing liquid from the 
side of the liquid passage 28 to the side of the annulus air chamber 30. 




(54) HEAD BLOOD PRESSURE MEASURING EQUIPMENT 
(11) 2-60627 (A) (43) 1.3.1990 (19) JP 

(21) Appl. No. 63-211337 (22) 25.8.1988 

(71) AKAI ELECTRIC CO LTD (72) KOKICHI TERAJIMA 
(51) Int. CI 5 . A61B5/022,A61B5/0225 

PURPOSE: To easily decide whether a cuff and a pulse wave detecting means are abutted 
on appropriate positions on an artery or not by increasing cuff pressure up to reference 
pressure and increasing the cuff pressure until the extinction of the amplitude of a pulse 
wave is detected when the amplitude of the pulse wave is reference amplitude or above. 

CONSTITUTION: A cuff pressure control means 4 drive-controls a pump 3, when cuff pressure 
P by a cuff 1 reaches reference pressure P„, the increase of the cuff pressure P is temporarily 
stopped, amplitude V of the pulse wave is compared with reference amplitude V 0 , and when 
the amplitude V is lower than the reference amplitude V 0 , the cuff pressure control means 
4 inversely drive-controls the pump 3 and pressure-reduces the cuff pressure P, and a person 
to be inspected arbitrarily dislocates the positions of the cuff 1 and a pulse wave detecting 
means 2 and restarts the inspection. When the cuff 1 and the pulse wave detecting means 
2 are abutted on the appropriate positions by trial-and-error in this manner, the amplitude 
V of the pulse wave becomes the reference amplitude V„ or above. At that time, it is informed 
to the person to be inspected that the pulse wave can be properly detected. The cuff pressure 
control means 4 further increases the cuff pressure P and stops the increase of the cuff pres- 
sure P when the extinction of the amplitude V of the pulse wave is detected, and blood 
pressure is measured from cuff pressure Pes from which the amplitude V of the pulse wave 
is extinct. 
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5: cuff pressure detecting means. 9: display means. 7: cuff 
pressure reference comparing means. 11: pulse wave amplitude 
reference comparing means, 12: pulse wave annihilation 
detecting means. 8: blood pressure measuring means. 13: 
pulse wave detection informating means, 14: caution means, 
A: start signal 



(54) BLOOD PRESSURE MEASURING EQUIPMENT . 
(11) "2-60628 (A) (43) 1.3.1990 (19) JP 

(21) Appl. No. 63-212960 (22) 26.8.1988 

(71) MATSUSHITA ELECTRIC WORKS LTD (72) HARUHIRO TERADA 
(51) Int. CI 5 . A61B5/022,A61B5/0245 

PURPOSE: To prevent the positional dislocation of a cuff band and to minimize 
the occurrence of an error in measuring blood pressure by arranging a pulse 
detecting sensor in accordance with a position in the cuff band on which at 
least either a radial artery or an ulnar artery abuts and deciding the positional 
dislocation of the cuff band based on the output of the pulse detecting sensor. 

CONSTITUTION: Artery abutting parts 3a, 3a', 3b, and 3b' in a. cuff band 3 are 
made translucent, photoelectric pulse wave detecting sensors 9a and 9b composed 
of a light emitting element composed of a photodiode and a light receiving 
element composed of a phototransistor are arranged in accordance with the 
artery abutting parts 3a, 3a' , 3b, and 3b', and a pulse wave is detected. When 
a pulse wave level goes to a prescribed level or below, and a positional disloca- 
tion detected signal Vd is outputted from a positional dislocation deciding means 
10, a positional dislocation display is displayed on a display device 11. Artery 
oppression caused by the cuff band 3 is controlled by a pressing and pressure 
reducing device 12, cuff pressure, on which the pulse wave is superimposed, 
is detected by a pressure sensor 13, the maximum and the minimum blood 
pressure are decided by an arithmetic unit 14 based on the output of the pres- 
sure sensor 13, and the decided result is displayed on the display device 11. 
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TITLE: Blood Pressure Measuring Device 
CLAIM 

1. A blood pressure measuring device for measuring blood pressure by 

constricting the radial artery and ulnar artery by means of a cuff band wound around the 
wrist, stopping blood flow, and measuring arterial noise and pulsations obtained by this 
procedure; characterized by positioning a pulse detecting sensor so as to correspond to a 
position which contacts at least one of a ulnar artery or radial artery on said cuff band, 
and providing displacement discriminating means for discriminating displacement of 
the cuff band based on an output of the pulse detecting sensor. 

DETAILED DESCRIPTION OF THE INVENTION 
Field of Industrial Application 

The present invention relates to a blood pressure measuring device for measuring blood 
pressure by winding a cuff band around the wrist. 

Prior Art 

Conventionally, cuff bands 3 of blood pressure measuring devices of this type as shown 
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in Fig. 6 are smaller than the cuff bands usually used on the upper arm, are wound and 
affixed to the wrist 1 by a planar fastener 4. Pressurized air is sent through a nozzle 5a 
and pipe 5b to a blood stopping bag inside the cuff band 3 to apply pressure, and air is 
also exhausted through the nozzle 5a and pipe 5b. Here, the blood pressure 
measurement is performed by a indirect measuring method of determining the blood 
pressure by taking the arterial noise and pulsation which occur during constriction and 
blood stoppage in the radial artery 2a and ulnar artery 2b. 

Problems to be Solved by the Invention 

However, the above-described conventional example has the problem that blood 
measurement errors tend to occur due to slipping of the position at which the cuff band 
3 is worn. That is, as shown in Fig. 6, the radius 6a and ulna 6b exist at the wrist 1, 
and there are many tendons 7 on the surface of the inner central portion. While the 
cuff band 3 is required to be in appropriate contact above both arteries 2a and 2b to 
constrict both arteries 2a, 2b inside such a complicated structure, if the cuff band 3 is 
worn slightly shifted in the circumferential direction of the wrist 1 as indicated by the 
arrow in Fig. 6, the constriction is insufficient so that blood pressure measurement 
errors occur. The allowable range for displacement in the circumferential direction is 
20-50 mm. 

The present invention has been achieved in view of the above-described points, and has 
the object of offering a blood pressure measuring device capable of preventing 
displacement of the cuff band so as to make it difficult for blood pressure measurement 
errors to occur. 

Means for Solving the Problems 

The present invention is a blood pressure measuring device for measuring blood 
pressure by constricting the radial artery and ulnar artery by means of a cuff band 
wound around the wrist, stopping blood flow, and measuring arterial noise and 
pulsations obtained by this procedure; characterized by positioning a pulse detecting 
sensor so as to correspond to a position which contacts at least one of an ulnar artery or 
radial artery on said cuff band, and providing displacement discriminating means for 
discriminating displacement of the cuff band based on an output of the pulse detecting 
sensor. 

Functions 

The present invention has the above-described structure, and in a blood pressure 
measuring device for measuring blood pressure by wrapping a cuff band around the 
writs, a pulse sensor is positioned so as to correspond to a position which contacts at 
least one of an ulnary artery or radial artery on the cuff band, and displacement 



Japanese Patent Application 
First Publication No. Hei 2-60628 



Page 3 



discriminating means is provided for discriminating displacement of the cuff band based 
on the output of the pulse detecting sensor, and blood pressure measuring errors are 
made unlikely to occur by preventing displacement of the cuff band. 

Embodiments 

Fig. 1 shows a first embodiment of the present invention, which is a blood pressure 
measuring device for measuring blood pressure by constricting the radial artery 2a and 
ulnar artery 2b by means of a cuff band 3 wound around the wrist 1, stopping blood 
flow, and measuring arterial noise and pulsations obtained by this procedure; wherein 
pulse detecting sensors 9a, 9b are positioned so as to correspond to positions which 
contact at least one of the ulnar artery 2b or radial artery 2a on said cuff band 3, and a 
displacement discriminating means 10 is provided for discriminating displacement of 
the cuff band 3 based on outputs of the pulse detecting sensors 9a, 9b. In this 
embodiment, the pulse detecting sensors 9a, 9b are integrated as a sensor block 8, and 
attached to artery contacting portions of the cuff band 3. Of course, it is also possible 
to provide only one of the pulse detecting sensors 9a, 9b. 

Fig. 2 shows a detailed example, wherein the artery contacting portions 3a, 3a', 3b and 
3b' of the cuff band 3 are made semi-transparent, photoelectric pulse detecting sensors 
9a, 9b comprising a light emitting element composed of a photodiode and a light 
receiving element composed of a phototransistor are provided at positions 
corresponding to artery contacting portions 3a, 3a', 3b, 3b', in order to detect the pulse, 
and when a displacement detection signal Vd is output from the displacement 
discriminating means 10 due to the pulse level being less than a predetermined level, a 
display device 11 performs a displacement display. In the drawing, reference numeral 
12 denotes a pressurizing/depressurizing device, 13 denotes a pressure sensor and 14 
denotes a processing device. The arterial constriction due to the cuff band 3 is 
controlled by the pressurizing/depressurizing device 12, the cuff pressure with the pulse 
superimposed is detected by the pressure sensor 13, a maximum and minimum blood 
pressure are determined by the processing device 14 based on the output of the pressure 
sensor 13, and the result is displayed on the display device 11. 

Fig. 3 shows another detailed example, wherein the artery contacting position peripheral 
portions 3a", 3b" on the side surface of the wrist of the cuff band 3 are made partially 
mirror surfaces, and the pulsations of both arteries 2a, 2b are detected by the 
photoelectric pulse detecting sensors 9a, 9b. 

Fig. 4 shows a further detailed example, wherein doppler type ultrasonic sensors are 
used as the pulse detecting sensors 9a', 9b' to detect the pulsations on the inner surface 
of the cuff band 3 caused by the pulsations of the arteries 2a, 2b. The oscillation 
frequency of the doppler type ultrasonic sensors is set to a low frequency (around 50 
kHz) similar to the frequencies used in range finders and obstacle sensors. 
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Fig. 5 shows a detailed example of the displacement discriminating means 10, wherein 
the pulse detecting sensors 9a, 9b or the outputs Vo of 9a, 9b are impedance converted 
and level converted by a sensor interface 10a, and the output Vo of this sensor interface 
10a is input to a comparison input element (negative terminal) of a comparator 10b to 
determine whether a pulse of a normal level has been obtained. A discriminating 
reference value Vs preset by a volume 10c is input to the reference input terminal 
(positive terminal) of the comparator 10b. When the sensor interface output Vo' is less 
than the discriminating reference value Vs, then the output of the comparator 10b 
become "H" so that a displacement sensing signal Vd is output. A displacement is 
displayed at the display device 11 due to this displacement sensing signal Vd. 
Therefore, by recognizing that the cuff band is not being worn properly due to this 
displacement display, and correcting the position on which the cuff band 3 is worn, the 
occurrence of blood pressure measurement errors due to displacement of the cuff band 
can be prevented. 

Effects of the Invention 

Due to the structure described above, the present invention is a blood pressure 
measuring device for measuring blood pressure by constricting the radial artery and 
ulnar artery by means of a cuff band wound around the wrist, stopping blood flow, and 
measuring arterial noise and pulsations obtained by this procedure; characterized by 
positioning a pulse detecting sensor so as to correspond to a position which contacts at 
least one of a ulnar artery or radial artery on said cuff band, and providing displacement 
discriminating means for discriminating displacement of the cuff band based on an 
output of the pulse detecting sensor, as a result of which displacement of the cuff band 
is prevented so as to make it difficult for blood pressure measurement errors to occur. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram showing the structure of the principal portions of an 
embodiment of the present invention. Fig. 2 is a schematic diagram showing the 
structure of a detailed example of the same. Fig. 3 is a schematic diagram showing the 
structure of the principal portions of another embodiment of the present invention. Fig. 
4 is a schematic diagram showing the structure of the principal portions of still another 
embodiment of the present invention. Fig. 5 is a detailed circuit diagram of the 

principal portions of the same. Fig. 6 is a schematic diagram showing the structure of \ 
a conventional example. 

1 denotes a wrist; 2a and 2b denote arteries; 3 denotes a cuff band; 9a and 9b denote 
artery detecting sensors; 10 denotes displacement discriminating means. 



